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(54) image forming apparatus 

(57) An image forming apparatus has an image 
forming device for forming an image on a recording 
material in response to an image on a document The 
apparatus also has a glossiness detection device for 
detecting from the document the level of glossiness of 
the document image. The image forming device is con- 
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trolled based on an output from the glossiness detection 
device. With this construction, the level of glossiness in 
response to the document image can be reproduced on 
the recording material, thus improving the quality of 
reproduced images. 
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Description 

RAP.KnRni INn OF THE IMVENTION 
5 Field of the Invention 

The present invention relates to an image forming apparatus, such as a copying machine, a laser beam printer and 

SO on. 

10 nescri ption thg> Related Art 

user printers utilizing the so-called "electraphotographic method" are Known as »^;"^9/J°"™'5 J.^^^^^^ 
in this method a photosensitive member is first charged, and then, an image .s exposed to laser light and developed^ 
?;,riLTp^tei having the advantage Of providing improved imagesand performing t^ 
75 widely used as output devices, such as copying machines, ordinary printers and so on. .^ -^^.^r-h^ 

wide^u^ image forming method will now be explained with reference to Figs. 10 and 12^Fig. 10 is a sche- 

matirJ^Tthe construction of an image reader for use in color image processing -^^^^'^ J^^-J^""^^^^^^ 
process will now be explained with reference to Fig. 10. A copy key (not shown) of an operational unrt is P e^^d so as 
to^^e a ah\^urce^03 to apply light to an original document 101. The light reflected from the document 101 passes 
thrrgh an imlgTfS^ing dem'^nHa'ay 104 and an infrared-ray cut filter 105 so as to form f ^^-^"^'"^ff 
CCD Tortact-tie CCD ^olor sensor) 1 06. An optical unit 1 07 sequentially scans the document 1 01 pbced on a platen 
TSwhile moJS in the direction indicated by the arrow shown in Fig. 1 0 (to the right-hand side <M F.gJ 0)^ 

SiLtrated in Fig. 1 1. color filters, such as red (R). green (G) and blue (B) filters, correspond.^ 
pbcelVare'egularly mounted on the CCD 106. Simultaneously with the scanning operation performed ori the document 
101 ^ectric signals from the CCD 106 are processed by a signal processing circuit 110 shown in Fig. ^2_ 

66% anS 6R shown in Fig. 12 represent signals transmitted from the B. Q and R elements ^'"^f ^^^^ 
106 Hlustrated in Fig 1 1 . The B. G and R signals are introduced to an A/D conversion crcurt 1 1 1 and a density conver 
rnSmvv^Setheyareco^^^^ 

1 13 for performing black-color extraction and under color removal (UCR) processing where Y^. M^. C^ and Bka signals 
are generated according the computation processing expressed by the following equations: 

Ya = -kaminCY^.M,. C,) 
Mg =Mi -k3min(Yi,Mi,Ci) 
Cg =Ci -k3min(Yi,Mi,Ci) 
Bk2 = Ki min(Yi.Mi.Ci) + k2 

wherein min(Yi M^. C,) denotes the minimum signal among Y,. M,. Ci signals; and k,, ka and kg '"^'^if^f P'f*;^^;- 
S coXTents.'k.i;iequen«y. the Y, M, C, and Bk^ signals are «"PP''^^ ^ J <f '^^^^^^^ 
reefing the spectral distribution of a coloring material used by the color separation filters on the CCD 106 and by mage 
Sg mins and are subjected to the computation processing expressed by the following mathematical equations 

(1): 

^3 
M3 
C3 

Bka 
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wherein a, , to 844 designate masking coefficients for the color correction. As a result of the ^e;;^"^^"^^^ 

^on prS^^ y; M3, C3 and Bk3 signals are visualized by color image forming means (printer) 200. such as a 

color thermal transfer printer, a color ink jet printer, a color laser printer, etc. 
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In this manner, according to the conventional technique, the image density and color information on the document 
image are first read, and the printer is controlled so that the above-mentioned image information can be expressed as 
much as possible. With this arrangement, good reproducibility of the document image can be enhanced as faithfully as 
possible, thus achieving the high quality of the reproduced images. 
5 There is an increasing demand for even higher reproducibility more faithful to the document. More specifically, it is 

highly demanded that the level of glossiness (for example, defined by JIS Z8105-4003, Z8741. P8142 and so on), as 
well as the image density and color, be reproduced as faithful as possible to an original document. Conventionally, how- 
ever, the user sets the degree of glossiness, and also, the number of setting levels of glossiness is very limited, thus 
making it impossible to achieve accurate reproduction of the level of glossiness in response to the document image. 

10 

SUMMARY OF THE INVENTION 



Accordingly, it is an object of the present invention to provide an image forming apparatus which Is capable of repro- 
ducing the level of glossiness in accordance with an image formed on an original document. 

15 Another object of the present invention is to provide an image forming apparatus comprising image forming means 
for forming an image on a recording material according to a document image, glossiness detection means for detecting 
from the document the level of glossiness of the document image, and control means for controlling the image forming 
means based on an output from the glossiness detection means. 

A further object of the present invention is to provide an image forming apparatus comprising image forming means 

20 for forming and fixing an unfixed image on a recording material in accordance with a first image on a document and then 
for forming and fixing an unfixed image on the recording material in accordance with a second image on the document, 
and glossiness detection means for detecting from the document the level of glossiness of the document image, 
wherein the level of glossiness of the first document image obtained from the glossiness detection means is higher than 
the level of glossiness of the second document image. 

25 Further objects, features and advantages of the present invention will become apparent from the following descrip- 
tion of the preferred embodiments with reference to the attached drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

30 Fig. 1 is a sectional view of the construction of an image reader according to an embodiment of the present inven- 
tion; 

Fig. 2 is a flow chart of the document image information processing: 

Fig. 3 is a sectional view of the construction of an image forming apparatus according to an embodiment of the 
present invention; 

35 Fig. 4 illustrates softening characteristics of sharp mett-type toner; 

Fig. 5 is a sectional view of the construction of a fuser according an embodiment of the present invention; 

Fig. 6 illustrates the relationship between the level of glossiness and the fixing velocity; 

Fig. 7 illustrates the relationship between the level of glossiness and the fixing temperature; 

Fig. 8 is a flow chart of the document image information processing; 
40 Fig. 9 is a flow chart of the document image information processing; 

Fig. 10 is a sectional view of the construction of a conventional image reader; 

Fig. 1 1 illustrates the construction of a CCD; 

Fig. 1 2 is a flow chart of the conventional document image information processing; 

Fig. 13 is a sectional view of the construction of a fuser according to another embodiment of the present invention; 
45 Figs. 1 4(a) and 1 4(b) illustrate the relationship between the level of glossiness of the document and the f ixing veloc- 
ity of the second side of the recording material; and 

Fig. 15 illustrates a combination of the level of glossiness of the document and the degree of fixing velocity. 
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

so 

Fig. 1 is a schematic view of the construction of an original-document reader (image reader) for use in an image 
forming apparatus utilizing an electrophotographic method according to an embodiment of the present invention. The 
document reading process will now be explained with reference to Fig. 1 . 

Upon pressing a copy key (not shown) of an operational unit, a pre-scanning process, which is a preliminary proc- 
55 ess for image formation, is started. More specifically, light sources 103 and 1 08 apply light onto a document 101 placed 
on a platen 102. The light emitted from the light source 103 and reflected from the document 101 passes through an 
image-forming element array 1 04 and an infrared-ray cut filter 1 05 and reaches a CCD (contact-type color sensor CCD) 
106. thus forming an image. 
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Meanwhile, the light emitted from the light source 108 arxJ reflected from 
denser lens 1 10 and reaches a photoreceiver 109. An optical unit 107 sequentally scans the document 101 placed on 
the platen 102 while moving in the direction indicated by the arrow C shown in Fig. 1. ^, 

The Dhotoreceiver 109 is located to receive the light emitted from the light source 108 and regularly reflected from 
the d^um^ lTl ^^^^^^^^ words, the angle 8, of incident light travelling from the light source 108 to the document 101 
s eqS"to tt^e angle 62 of the reflected light travelling from the document 1 01 to the Photorecejver 109. 

BasS on i^eLage information read by the CCD 106, the document size, the optmal quantity of tobe apphed 
to the^cJumem and other conditions are computed and determined. Also, on the basis of the .mage .nforn«ton read 

1OT shown in Fig. 2. The reflected light is converted to glossiness (glossy value) m a glossiness ^o-^ersion arc^«^20. 
ISS ^eTa^mum glossiness Within ttiewholepicture of the document 101 is computed .n a maximum gU^.ne^ ~m- 
p^^on^SiTl 21 in accordance with this maximum glossiness, the value for correcting the fixing condrtions is dete - 
STn Sg condition correction circuit 122 subsequent to the maximum glossiness computation circurt 121 and « 

^ ruiSSl^age-torming process, according to the process shown in Fig. 2. the light e^^te^'- ^^^^^^ 
source 103 and reflected from the document image 101 in the manner described above is computed and c^ert«J 
To^n^ce Signals (Y.M.CandBI^. which are then supplied to the printer 200. thus formingavi^^^ 

'"^'TX^^SrZ^i^^'^y a color electrophotographic apparatus illustrated in Fig. 3 by -y of «a^^^^^ 
TheX electrophotograhic apparatus shown in Fig. 3 has a document reading system f!"^^'^ ^^"f f^^^^^ 
on thTupper por^on thereof. Also, the apparatus is largely divided into a recording material '^^J'."^ ^'^^^^^^^ 
Trnaae fwminqsyslem II and developing means, i.e.. a rotary developer unit system III. provided in the proxunity to the 
S^SrSTg system II. The recording material feeding system I is disposed in an area from the rigW portion to 
?e ceS^ of an image forming apparatus main unit (hereinafter simply referred to as "the apparatus unit2 1 . 
■f^e iS-image forn^ng system II is iLSi in the vicinity of a transfer dmm 1 5 that constitutes the recording material 

'^"^SSlSing material feeding system I is constructed as follows. The apparatus unit 1 has an opening on its right 
wall hi ZJrand 3 for supplying the recording materials are detachably attached partially projecting outeide. 
Sl^^I?a-maSl fSng rollers 4 and 5 are disposed substantially right above the trays 2 and 3 respectively 
Sing-maSria Sng rolleis 6 and recording-material feeding guides 7 and 8 are provided so that the recording- 
SSSl feSfn^ro 1^4^^^^^ can be communiited with the transfer drum 1 5 (transfer means) tha is located on the 
SSe ?o™ern and 5 and is rotatable in the direction indicated by A in Fig. 3. In the vicinrty of the outer penph- 
lt,t r^crr«^^e?an:S drum 15. a transfer drum-abutting roller 9. a gr^er 10. a f JJ^^r se^rat^^^^^^^^ 
recording material and a separating claw 12 are s«,uentially disposed from "Pf ^^^^^f^"^ 
direction On the Other hand a charger 13 for transferring the recording matenal and a charger 14 for separating me 
Sal a^e pmviSli on^^ peripheral surface of the transfer drum 15. The transfer drum 15 is Part-a^Y Coated 
^TtL^ier sheS(not shown) Srm'ed of polyvinylidene or the like, in the portion of '"^^ ^-^J^ arou^ wN^^^ 
rea.rdina material is wound whereby the recording material can be electrostatcally brought into intimate contart with 
^t aXSieS FeS^nTbelt mean's 16 is provided in proximity to the separation claw 12 and on me upper right por- 
tion SmrtraSfer dmm 15 Further, a fuser 18 is disposed at the final (right) end of the feeding belt means 16 in me 
fei d!rS?^ t^r^^^ material. A reco«ling-material discharging tray 17 is located further fc^^eam^ 
mff ile^l 8?n the recording-material feeding direction in such a manner that it extends to me exterior of me apparatus 

""";.rcinr^rirt™^^ 

toserlL^SrulI. 19 rotatable in me direction indicated by me arrow B in Fig. 3, which is a la^ 

rcomat^tm the outer peripheral surtace of me ^^^^^^^ 
of me Dhotosensitive drum 19, a charger 20 used for performing charge removal, cleaning means 21 and a primary 
ch!^^ef2?arsiuert ry disposed f?om upstream to downstream in the rotating direction of me photosensrtive drum 
rreov^prS^^^^ pe^Pharal surface of the photosensitive drum 19 are image exposure rneans 2^^^ 

lucITas riaser beam scanner or me like, used for forming electrostatic latent images, and image exposure reflectng 

""STd'ilttn" rb?^^^^^ Of the construcson of the rotary developer unit system I... A rotatable casing 
merSe; refe^^ to as ^he rotary member") 26 is di^^ 

errJuSceTmeTo^^^^^ *um 19. Four types of developer unrts are circumferentially lo^ed ^^-^J^^ 
: member 26 so mat they can visualize (develop) a latent image formed on the outer peripheral surface of the Photosen- 
St^drum ig.T^efoui-typesof deve^^^ 

develoDer unit 27C and a black developer unit 27Bk 

A^Lriplanatiwi will now be given of the overall sequence of me image fomiing apparatus con^u^t^^ 
desc^ib^ aS^rS^ermed in a full color mode by way of example. The above-noted photosensrt«,e drum 19 is rotated 
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in the direction indicated by the arrow B in Fig. 3 so as to allow the photosensitive member placed on the photosensitive 
drum 19 to be uniformly charged by the primary charger 23. It should be noted that the operatng velocity (hereinafter 
referred to as "the process velocity*^ of the respective elements of the image forming apparatus illustrated In Rg. 3 is 
160 mm/second. The photosensitive drum 19 is uniformly charged by the primary charger 23 as described above, and 
5 then, an Image formed on the document 101 is exposed to the laser beam E modulated according to a yellow image 
signal of the document 101, whereby an electrostatic latent image is formed on the photosensitive drum 1 9 and is devel- 
oped by the yellow developer unit 27Y that has been located in a predetermined developing position by the rotation of 
the rotary member 26. 

Meanwhile, the recording material supplied from the tray and passing through the recording-material feeding guide 

to 7, the recording-material feeding rollers 6 and the recording-material feeding guide 8 is held by the gripper 10 at a pre- 
determined timing and is electrostatically wound around the transfer drum 15 by the abutting roller 9 and an electrode, 
both of which opposedly face each other. The transfer drum 15 is rotated in the direction indicated by the arrow A in 
synchronization with the photosensitive drum 19. The visualized image (toner image) developed by the yellow devel- 
oper unit 27Y is transferred by the transfer charger 13 in a position where the outer peripheral surfaces of the photo- 

75 sensitive drum 19 and the transfer drum 15 contact with each other. The transfer drum 15 continues to rotate and is 
stationed for a subsequent transfer operation by a different developer unit for a different color (magenta in Fig. 3). 

In the meantime, the photosensitive drum 19 has its charge removed by the above-described charge-removal 
charger 20 and is cleaned by the cleaning means 21 according to a known blade method. Subsequently, the drum 19 
is once again charged by the primary charger 23, and the previously-discussed image exposure is performed according 

20 to a subsequent magenta Image signal. During the formation of a latent image on the photosensitive drum 1 9 by expos- 
ing the image according to the magenta signal, the rotary developer unit system III is rotated to locate the magenta 
developer unit 27M in the predetermined position to permit it to perform a predetermined magenta developing opera- 
tion. Similarly, the atx>ve-described process is repeated for transferring the cyan color and the black color to complete 
the transfer operation for the four colors. Thereafter, the four-colored toner image formed on the recording material 101 

25 has its charge removed by the respective chargers 20 arxi 14. The recording material 101 Is released from the gripper 
10 and is also separated from the transfer drum 15 by means of the separating claw 12. The material 101 Is further fed 
to the fuser 18 by the feeding belt 16 and is fixed by way of heat and pressure, thereby completing a series of the .full 
color print sequence. A desired full color print image is thus formed. 

In the manner desaibed above, the color image is formed of two to four layers of multicolor toners. Accordingly, the 

30 electrophotographic apparatus for forming color images differs from the electrophotographic apparatus for forming 
black and white images in the following two features. 

The first feature is concerned with the toner used in this apparatus. Since this toner Is required to have good melting 
characteristics and good color mixture characteristics when heated, a sharp mett-type toner having a low softening 
point and tow mett viscosity is used. This Is also because the use of the sharp melt-type toner makes it possible, to 

35 extend the color reproducible range of a material to be copied, thereby obtaining a color copy faithful to a multi-color or 
full-color innage formed on a document. 

The sharp melt-type toner is formed of a binding resin, such as a polyester resin or a styrene-acrylic ester resin; a 
colorant (a suWimatng dye), a charge-controlling agent, and so on. Such toner-forming materials are melted and 
kneaded, arxl then, pulverized and classified, thus producing the sharp melt-type toner. If required, a further process 

40 may be provided to add various types of additives (for example, hydrophobic colloidal silica) to the toner-forming mate- 
rials. As this type of color toner, a toner using a polyester resin as a binding resin is particularly preferakDie in consider- 
ation of fixing properties and sharp melt characteristics. The polyester resin provided with sharp melt-characteristics is 
represented by. for exannple. a polymeric compound containing ester linkages in the main chain that is synthesized by 
a diol compound eind dicarboxylic acid. The following type of polyester resin expressed by the following chemical for- 

45 mula is particularly preferable since it exhibits sharp melting characteristics. 

H-€ OR ^ O -0- C O OR ^ H 

55 

wherein R is an ethylene or propylene group; x and y are positive integers greater than 1 ; and the average sum of x and 
y is from 2 to 10. A bisphenol or substituted bisphenol derivative is used as a diol component. Polyvalent carboxylic 
acid, acid anhydride thereof, or lower alkyi ester thereof, is used as a carboxylic acid component (for example, f umar 
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acid, maleic acid, maleic anhydride, phthalic acid. Irimellitic acid, pyromellltic acid °"> ."^^^^^^^^^ 

diol component and the cartx,xylic acid con^onent are at least co-condensation polymenzed to obtain the above 

'"teloTni:":^^^^^^ 

'° ' rJ^4 sho«s an example of softening characteristics of a sharp melt-type toner containing the above^iscussed 
^^rtlSte^t"^^^^^^^ 

applS MuSe?to^^^^^^^^ in a dye (nozzle) having a diameter of 0.2 mm and a thi^n^^ of ^ 

Z ?,rSL^^e of the toner v.as raised from the initial setting temperature of 70 -C at a constant vdoaty of 6 

iS^i by ranS when the temperature at which the apparent melt viscosity is 4x10^ po.se .s represented by T,. 

T 1 = 90 to 150 "C 
|AT| = |Ti -T2|=5to20 "C 
The sharp melt-type resins exhibiting the above-mentioned temperature versus -"^rt viscosity chararteristic^^^^^ 

^-="^isrxxrc:rrnr^^^^^^ 

offseTor faTs^rrSto a fixing roller. S««lingly. rt is necessary for a fuser for use in an .mage form.ng apparatus ut- 
S me Se-dScribed type of toner to exhibit a higher level of releasabilrty for a long penod. 

Ra sTusfratS the fus^ 18 for use in the color image-forming electrophotograph.c apparatus. In F,g. 5. a f«.ng 
mnpr?q !seS asSna means is formed to the size of 3 mm thick and 40 mm diameter and compnses a h.gh-temper- 
! H??>Tl^onB ru?3ayer 32 disposed around an aluminum core metal 31 and a room-temperature 



45 



50 
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A halogen heater 36 serving as heating means is provided for the fixing roller 29. while another hal^en header 37 
is ioc^ri^Nn the core metal 34 of the pressurizing roller 30. whereby a recording material can be heated from both 
id^-Seti^ Imture of the pressurizing roller 30 is detected by a thermistor 38 which is in ~'«f<=' P^^^"^ 
rizing r^erTlJil on this temperature, the halogen heaters 36 and 37 are controlled by ^^"'-^"^^39^^^.!^^^^^^ 
J^^r^c ilr^r^utes of both the fixing roller 29 and the pressurizing roller 30 are maintained at approx.mately 
I^STh sJolrn^^" a! a^XSe of appro^mately « Kg is applied to the fi»ng roller 29 and the pressu- 

to^r ro'S:^^^^ ser^^ng as reieasing-agent ap^ying means. C derjotes a 

cleaning d^ce ^d C1 d^gnates a cleaS blade for removing oil and dirt -"^'^'^ 

forward end o1 the rnaterial to a position 5 mm inward from the rear end thereof. 
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The amount' of silicone oil to be applied by the oil applying device O can be determined as follows. It will now be 
assumed that fifty A4-size white sheets of paper weigh (g), and the sheets of paper after passing between the fixing 
roller 29 and the pressurizing roller 30 without transferring an image to the sheets nor without applying silicone oil to the 
rubber layer 32 of the fixing roller 29 weigh B (g). Similarly, it will further be assumed that another type of fifty A4-size 
5 white sheets of paper weigh (g) and the sheets of paper after passing between the fixing roller 29 and the pressu- 
rizing roller 30 with the application of silicone oil to the rubber layer 32 of the fixing roller 29 but without transferring an 
image to the sheets weigh C (g). According to the above-mentioned weights A^ , B, A2 and C. the amount of oil X (g) to 
be applied to per sheet can be obtained by the following equation: 

10 X= (C+Ai-B-A2)/50 

The cleaning device C for use In the fuser 1 8 shown in Fig. 5 cleans the fixing roller 29 by pressing a non-woven 
web 46 formed of Nomex (produced by Du Pont) against the fixing roller 29 with the use of a pressurizing roller 45. The 
web 46 is wound around a take-up device (not shown) as required not to allow toner to accumulate on the web 46 when 

15 coming contact with each other. 

Moreover, this embodiment is constructed in such a manner that fixing velocity variable means Is provided to 
change the fixing velocity based on the fixing condition correction value attained in the document reading system IV. 
which value can be then reflected on the previously-discussed fuser 18. 

The fixing velocity corresponding to the maximum glossiness of the image read from the document will now be 

20 explained with reference to Fig. 6. Fig. 6 is a diagram illustrating glossiness versus, fixing velocity at a f ixing temperature 
of 150 **C. For example, the fixing velocity is controlled to be 90 mm/second when the maxinuim glossiness of the doc- 
ument image is approximately 30. In this manner, the glossiness of the document image is automatically detected from 
the document so as to control the velocity of the fixing means functioning as image forming means. With this arrange- 
ment, not only the density and color of the document image, but also the maximum glossiness of the image can be 

25 reproduced, thereby achieving highly-reproducible image formation. 

Although in this embodiment the fixing velocity is varied as variable means for fixing conditions, the fixing temper- 
ature and the anfx>unt of oil to be applied to the fixing roller 29 may instead be varied as image forming means to be 
controlled. In both cases, similar advantages can be realized. The glossiness versus fixing temperature diagram 
obtained when the fixing temperature is varied is shown in Fig. 7 in which the fixing velocity is fixed at 90 mm/second. 

30 For example, when the maximum glossiness of the document image is approximately 60. the fixing temperature should 
be controlled at 180 **C. 

The glossiness of the fixed toner image is also changed according to the glossiness of the recording material used 
in the apparatus. The higher level of glossiness of the recording material slightly increases the glossiness of the toner 
image. Thus, further correction of the glossiness of the recording material will obtain more preferable results. , 

35 The selection of recording materials is effective in the use of the image forming apparatus according to an ink jet 
method utilizing a bubble jet or a piezoelectric device. The document reading system IV shown in Fig. 1 is used in the 
image forming apparatus as well as in the foregoing electrophotographic apparatus. In the manner discussed above, 
the maximum glossiness of the document image Is computed by means of preliminary scanning. 

In accordance with this maximum glossiness, the type of recording material used in this apparatus is selected so 

40 that the glossiness of the material Is variable. The selection of recording materials may be performed, for example, as 
follows. A plurality of recording- material cassettes may be attachable to the apparatus main unit and store recording 
materials having different characteristics (degrees of glossiness) therein. Among these, the material best suited to the 
conditions may be chosen. Additionally, a recording material suitable for Image formation, i.e.. the type of recording 
material, may be displayed on an operational panel 60, whereby the user is able to change the recording material as 

45 required. 

With the construction described above, the maximum glossiness of the document Image can be expressed in the 
image forming apparatus utilizing the ink jet method as well as in the previously-discussed electrophotographic appa- 
ratus, thus enabling highly-reproducible image formation. This is because Ink is used as an image visualizing material 
in this ink jet method, unlike the electrophotographic method in which the toner is used as the image visualizing mate- 
50 rial. Accordingly, the glossiness of the reproduced image is determined by the selection of recording materials, which 
makes it possible to reproduce the glossiness true to the document Image. 

A description wilt now be given of another emkx)diment of the present invention. 

In this embodiment, an apparatus main unit 1. a document reading system IV, a fuser 1 8 and other elements similar 
to those employed in the previous embodiment are used, and a detailed explanation of the operation thereof will thus 
55 be omitted. 

This embodiment differs from the previous embodiment in the following respect. As shown in a controller (process- 
ing circuit) 100 of Fig. 8. a minimum glossiness computation circuit 123 and a recording-material selection circuit 124 
are added to the processing circuit 100 shown in Fig. 2. thereby further detecting the minimum glossiness of the docu- 
ment image. The minimum glossiness Is computed and processed in the minimum glossiness computation circuit 123, 
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and based on this value, the glossiness of the recording material is varied. This may be performed acconding to a 
method similar to that employed in the previous embodiment. „„,„eein«»«: 

With this construction, not only the maximum glossiness of the document image, but also ttie '"'"'7^'" 
thereo can b^expressed thereby accomplishing more highly-reproducible image formaton. Th.s can be ach^^ed for 
. the SoS rei?n By use of toner as an image-visualizing material according to the electrophotographic me*<x^;*e 
Irte S w^^^ having toner transferred thereon, i.e.. the recording material wrthout having an "iiage there^^ 
generSThTs the lowest level of glossiness. The minimum glosaness of the document .mage is thus determined to be 
?he a ossiness of the recording material, thereby realizing good reproducibility of the document image. 

S eSoSkTent is simply constructed in such a manner that the maximum and minimum levels of glossiness of 
,0 the d^m^ WarJ determined. As shown in the controller (processing circuit) 1 00 of ^'Q- ^-.^^^^J^^ ^"^^ 
t^on c^urt S for'computing the level of glossiness corresponding to the density of a ^^^l^-^'X^Zmum de^- 
pLded so that the fixing conditions can be corrected according to the glossiness ^^^^^^LT^Sr^rvl me 
sity Of the document image and that the glossiness of the recording material is made ^^^'^^^ a"^^"?^^**,^^ 
y^^inei corresponding to the minimum density of the image. This enables the further improved reproducibilrty of the 
75 glossiness faithful to the document image. 

A description will further be given of another fuser by the application of the presenrl invention. 
Referring to Fig 13, a fuser generally denoted by 130 comprises a fixing roller 131 and a pressurizing roller 132^ 
The S rcJier ^^^ has a halogen heater 131a serving as a heating source inside, while the pressurizing roller 132 
JiLSs a haii^hSL 132a used as a heating source inside (may not be provided with the halogen heater 132a 
iSe) a^ is -^il pressure-welded to the fixing roller 131. The fuser 130 further includes an oil aPPlY-Q d^-ce 
1^ foraying silicone oil used as a releasing agent onto the fixing roller 131 . and cleaning devices 134 and 135 for 
removing toner stained with the surfaces of the fixing roller 131 and the pressurizing roller 132. 

The fixing roller 131 and the pressurizing roller 132 each comprises an internal '^^f ^"^^l*"^^''^^^ 
vulcanized (HTVO silicone rubber disposed around an aluminum core metal, an intermediate layer forrned o* * 
bJr^s^ for ple^enting the entry Joil from the internal layer, and an external layer 'ocat^around the -nterm^a^e 
Ser aSTorLd of ki.tenperlture vulcanized (LTV) or room temperature vUcan^«l ^Hr''TTf,^!S;rn^^^^ 
g^ aSinity with silicone olused as the releasing agent. For ensuring good releasability. m partcula . t^e erterna^ a^ 
eSof the ffxing roller 131 and the pressurizing roller 132 are preferably formed of the same matenal. The both rollers 
S iotoSS fo Sm a nip porti<S for feeding recording 

"^MSec^rthe heating operation of the respective halogen heaters 131a and 1132a are "fl^/^P^',^^^^ 
control means (not shown)^re specifically, the temperature control means controls the on/off state of the halogen 
SSSs iSa i^iaST^sed oni;e surface temperatures of the fixing roller 131 and the pressurizing roller 132 

'-'^lIX'^Zm^^^T^'S^^^^ fo separated from ^e f^ng roller 131 . The de.ce 133 

cauisTfting reHersl^b and 133c to lift the silicone oil stared in an oil basin 133a towajd an applying roller im 
merSy Ssil«>ne oil tothe surface of thefixing roller 131 by use of an applying roUer 133d. « s^ouU be noted 

tSrcJl W?y^ device 133 is attached to and separated from the fixing roller 131 under the =0"^°' »• 
(Sraton ofTsSS«d^^ shown). Also, the application of the silicone oil to the fixing roller 1 31 is controlled by a con- 
1 33e^n^VaUratus shown in Fig. 1 3. oil in the amount of 0.08 g/A4 defined by the foregoing measurement 

'""''Se dSdevices 134 and 135 of the fuser 130 shown in Fig. 13 respectively comprise: cloning webs 13^ 
and fc^med of heat-resistance non-woven Nomex (not shown) or nickel-plated Nomex obtained according to an 
eSriSs piSg rlet^; pressing rollers 134b and 135b for pressing the webs 134a and 135a aga_;nsl the fixing «,lle^ 
Xa^^ the p^rizing roller 132. respectively, supplying rollers 134c and 135c ^l-^^''^'*;!^^^!^^^^ 
135a respectively and take-up rollers 134d and 13Sd for sequentially winding the webs 134a and 135a. respectively 
^nTe^Ta';; «x,nstr^ed described above, a recording material is conveyed to the fuser 130 and then passes 
betJeen ttSng^S^^ 131 and the pressurizing roller 132, both of which rotateat a constant velocrty. S-murtaneouJy 
fhi^SrSg m Jer^l is pressurized and heated between the rollers 131 and 132 from the obverse and reverse s,d^ 
tJer^re^the unfiled toner carried on the recording material can be mefted and fixed^Dur.ng this f«mg opera- 
tion, ^e toner attached to the fixing roller 131 and the pressurizing roller 132 is cleaned by the cleaning devices 134 

^"^ In^Fig 13 S indicates a recording material; T designates toner; 138 and 139denote guide member; and 140a and 
140b r2esent rising-material discharging rollers. Thefuser 130 illustrated in Fig. 13 is shown in the upstream and 
downstream directions opposite to the fuser 18 illiistrated in Fig. 3. ^. « • ^ ok^.,^* 

^ emanation will n^ be given of the image forming apparatus shown in Rg. 3 .^J^'PJ^^^^ 
described fuser 130 in place of the fuser 18 of Fig. 3. The recording-matenal discharging rollers 52 shown in Fig. 3 are 
also substituted by the rollers 140a and 140b illustrated in Fig. 13. 
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Thp apparatus shown in Fig. 3 is capable of forming images on both sides of a recording material. A mechanism of 
the double-sided image formation will be explained as follows. 

The apparatus main unit 1 includes recording-material refeeding rollers 50 and a recording-material conveying pas- 
sage 51. both of which constitute a feeding mechanism (double-sided printing mechanism) for performing the double- 
5 sided image formation. The recording-material refeeding rollers 50 are located below the recording-material discharg- 
ing rollers 52 so as to re-convey a recording material that has been placed on the recording-material discharging tray 
1 7 to the latent-image forming system II. The conveying passage 51 for conveying the recording material is positioned 
at the rear of the refeeding rollers 50. 

A description will further be given of performing the double-sided color image formation in the apparatus discussed 
10 above. 

A recording material carrying on the obverse side (first side) an unfixed toner image that has been developed in the 
developer unit system III and formed according to a first image on the document is fed by the feeding belt means 16, 
and the unfixed toner image is fixed between the fixing roller 131 and the pressurizing roller 132. Subsequently, the 
recording material passes between the discharge rollers 140a and 140b and supplied to the discharging tray 17. There- 

15 after, the material is fed by the refeeding rollers 50 and through the conveying passage 51 once again supplied to the 
image forming system II in which an unfixed toner color image is formed on the reverse side (second side) according to 
a second image on the document in a manner similar to the obverse side. The recording material having the fixed color 
image on the obverse side and carrying the transferred unfixed color toner image on the reverse side is conveyed to the 
fixing roller 131 and the pressurizing roller 132 by the feeding belt means 16, and the unfixed image is fixed therebe- 

20 tween. For performing the double-sided image formation, images formed on the both sides of the document are first 
read individually or simultaneously in the foregoing preliminary scanning process. 

Further, the levels of glossiness of the respective images on both sides of the document are obtained from the doc- 
ument reading system as described above. In this embodiment, the degrees of the maximum glossiness of the respec- 
tive images on both sides are compared, and upon this comparison, the image having the greater degree of the 

25 maximum glossiness is fixed on the first side of the recording material. In addition, in order to reflect the fixing condition 
correction value obtained from the document reading system IV in the aforementioned fuser 1 30. the fixing velocity var- 
iable means is provided to change the fixing velocity based on this correction value while images are formed on the first 
and second sides. 

Terms used throughout this specification will now be defined as follows. 

30 The high level of glossiness" is the value 50 or higher when measured with a commercially-available glossmeter 
(trade name Glosschecker IG-320, produced by Horiba Co..Ltd.). For exanrple. the glossiness of images, such as silver 
salt photographs, are included in this high level of glossiness region. The intermediate level of glossiness" ranges from 
20 to 50 represented by printed articles by way of example. "The low level of glossiness" is 20 or lower. Although the 
definition of the glossiness regions may vary depending on the individuals, the examination revealed that most of the 

35 selected people grouped the glossiness regions described above. 

Also, "the higher velocity" through this specification is 100 mm/second or higher, typically represented by 130 
mm/second. The intermediate velocity" ranges from 50 to 100 mm/second, a typical example of 90 mm/second. The 
lower velocity" is 50 mm/second or lower, typically represented by 30 mm/second. The definition of these velocity 
regions are not exclusive and may significantty variable depending on the quality of toner and other fixing conditions. 

40 When the double-sided copy button is pressed and the image to be formed on the first side has a high level gloss- 
iness (50 or higher), the fixing velocity on the first side is set to be low (for example, 30 mm/second). With this modifi- 
cation, the image fixed on the first side results in a high degree of glossiness (approximately 90). which is a substantially 
saturated value, thus producing very little influence on the conditions (velocity) for fixing the image on the second side. 
Accordingly, if the image to be formed on the second side, as well as the image on the first side, has a Ngh level of 

45 glossiness (50 or higher), the fixing velocity on the second side is also set to be tow (for example, 30 mnrt/second) so as 
to sufficiently heat the toner, resulting in a high degree of glossiness (approximately 75) provided for the image formed 
on the second side. 

This will be explained in more detail with reference to Fig. 14(a). It should be noted that the data shown in Fig. 14(a) 
was obtained when the same image was fixed on the first and second sides and that a level of glossiness was meas- 

50 ured when toner was fixed in the amount from 1 .0 to 1 .5 g/A4. 

As is seen from Fig. 14(a), when the intermediate level of glossiness (ranging from 20 to 50) is desired on the sec- 
ond side, the fixing velocity should be adjusted to be intermediate. For instance, when the fixing velocity on the second 
side is set to be 60 mm/second, the first side results in a high degree of glossiness, approximately 90. white the second 
side obtains an intermediate degree of glossiness, approximately 40. On the other hand, if the low degree of glossiness 

55 is desired on the second side, the fixing velocity should be set to be high, as is seen from Fig. 1 4(a). For example, when 
the fixing velocity on the second side is set to be 100 mmysecond, the first side obtains a high level of glossiness, 
approximately 90, while a low degree of glossiness, approximately 10, is achieved on the second side. In this manner, 
when the selection is made such that an image having a higher level of glossiness will be formed on the first side, the 
following adjustments will be made to the fixing velocity by way of example. The fixing velocity on the first side is first 
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set to be low. Then, the fixing velocity on the second side is changed according to the "^alf^J^X^ofrt^^^^^^ 
ment image. This makes it possible to realize good reproducibility of glossiness, thereby ach.ev.ng h.gh quahty of repro 
duced images from the aesthetic point of view, 
^e aforementioned results are summarized in Fig. 15 for easy unde.standing. Fig. 15 illustrates a comb.nat^ o 
the d^greS Sg vSoS provided for the first and second sides defined for reproducing the levds o« gloss^n^of 
the «rst S seS^Jsides d the document This combination has been determined on the preconditon that the m^e 
formSo^fhe^ment having th^ 

'"^ eSanation will now be given with reference to Fig. 15 of the case in which the image having an 'nterm^ate 
level^ SnSfrom 20 to 50) is selected to be fixed on the first side of the recording matenal and me -mage hav.ng 
mettStSigree Of glossiness (from 20 to 50) or th^ 

°" ' meTt^e fringe having an intermediate level of glossiness (from 20 to 50) is selected on me ^'^^^^e *J 
vPlocrtv on the first side is set to be higher (for example, 130 mm/second) so that the .mage having a low level o^ gloss- 
inS^n be foS o^^ side-^Then. if the image on the second side also has an intermediate degree of gl^s- 

iSref^iSvelocrty on the second side is settobe lower (50 mm/second), whereby heat can be tran 
SoTme reL^ing material. As a consequence, as is seen from Fig. 14(b) the levels of gloss.ness of the f.rst and 
<tprondsidesresultin45and35. respectively, both of which are intermediate levels. , 

l^c^rt^iTme image on t^e second Le of the document has a lower level of glossiness, the ^-ng vjoc^ ° 
♦he fl^Se f set to be higher (for instance. 130 mm/second), whereby a low level of glossiness can be obta.n^ for 
Z SSge 1^x1 on HrS t e. Vor the fixing operation on the second skfe. thef ixing velocjr is set to be 'nter-ed-ate 
In *h^?hJ hSt can be transferred to both sides of the recording material to a certain extent. As shown in F.g. 14(b). 
for ISiSelS Srees^Sig veToX on the first and second sides are set to be 130 mm/second and 90 mnVfeec- 
oil Te^IStiSy ?nd at a JSui? the leJete of glossiness of the first and second sides result in approximately 25 and 

'SsTLn the images exhibitinglower levels of glossiness a^ 
degre'r^S vdoSy of both sides are set to be. for example, 130 mm/second, thus accompl.sh.ng the lower levels 

the image on the document having the greater value of the maximum glossing 't^^^V^Z^^otS^m^eZt 
Of glosJness on both sides can be reproduced based on *e ^ °* '^^^ °* 

thereby achieving the formation of the improved reproduced .mages from the aesthetic po.nt of v.ew. 
2'hrXSembodiment the fixing velocrty is made variable asfixingcondW^^ 

perature nSy vary to increase or decrease the level of glossiness. In both cases, similar ^^"J^J^^^^" ^^^fj^^d 
While the oresent invention has been described with reference to what are presently considered to be ^e preferred 
embSmeSs it S to brunderstood that the invention is not limited to the disclosed embodiments. On the cortrarythe 
Tr^rtsTnier^S to i^ver various modifications and equivalent arrangements included with.n he ^.nt and scope 
The Upended claims. The scope of the following claims is to be accorded the broadest .nterpretaton so as to encom- 
na<is all such modifications and equivalent structures and functions. 

S?maae to^^nlaSaratus has an image forming device for forming an image on a recording material in response to 
^ S on a d^em^Tiparatus ^so has a glossiness detection device for detecting frorn th^ documem me 
r^e?S gl.SlineSTthe docum^ image. The image forming device is controlled based on an output from the g^- 
rsL dSn Svice. With this construction, the l«el of glossiness in response to the document .mage can be repro- 
duced on the recording material, thus improving the quality of reproduced images. 



45 



Claims 



^'""srs^i^rrniforT^^^^^^^ 

"■"^ossinessdetectionmeansfordetectingfromthedocumentthelevelofglossinessofthedocumentimage; 
^ control means for controlling said image forming means based on an output from said glossiness detection 



means. 



55 



2 An image forming apparatus acco^ling to claim 1 . wherein said glossiness detection m«re ~;^'';^«ff J'S^^ 
SurTe forSSying^ to the document, and a photoreceiving element for receiving the light reflected f«,m the 
document.Sd ptotoreceiving element receiving the light regularly reflected from said light source. 
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3. An image forming apparatus according to claim 1 , wherein said glossiness detection means scans the document, 
and said control means controls said image forming means based on the maximum glossiness obtained from said 
glossiness detection means. 

5 4. An image forming apparatus according to claim 1 . wherein said image forming means comprises fixing means for 
feeding the recording material that carries an unfixed image thereon and for fixing said unfixed image on the record- 
ing material, and said control means controls the velocity of the recording material fed by said fixing means. 

5. An image forming apparatus according to claim 1 . wherein said image forming means comprises fixing means for 
10 thermally fixing an unlixed image on the recording material, and said control means controls the tenperature of 

said fixing means. 

6. An image forming apparatus according to claim 1 . wherein said image forming means comprises fixing means for 
fixing an unfixed image on the recording material, and releasing agent applying means for applying a releasing 

15 agent to said fixing means, said control means controls the amount of the releasing agent applied by said applying 
means. 

7. An image forming apparatus according to claim 1 , further comprising different types of recording materials, wherein 
said control means selects the type of recording material. 

20 

8. An image forming apparatus according to claim 1, further comprising a display unit for displaying information, 
wherein said control means displays the type of recording material on said display unit. 

9. An image forming apparatus according to claim 1 , wherein said image forming means forms an ink image on the 
25 recording material. 

10. An image forming apparatus comprising: 

image forming means for forming and fixing an unfixed image on a recording material in accordance with a 
first image on a document and then for forming and fixing an unfixed image on the recording material in accordance 
30 with a second Image on the document; and 

glossiness detection means for detecting from the document the levels of glossiness of said first and second 
images on the document. 

wherein the level of glossiness of said first image obtained from said glossiness detection means Is higher 
than the level of glossiness of said second image. 

35 

11. An image forming apparatus according to claim 10, wherein the image according to said first image on the docu- 
ment is formed on a first side of the recording material, and the image according to said second image is formed 
on a second side opposite to the first side. 

40 12. An image forming apparatus according to claim 10, further comprising control means for controlling said image 
forming means based on an output from said glossiness detection means. 
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